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I, Preliminaries

1. Related works
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2, Background

21 ARLHMAS
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ML-KEM(Module Lattice-based Key-Encapsulation
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Table 1. ML-KEM

encapsulation decapsulation shared secret

key key ciphertext key
ML-KEM
510 800 1632 768 32
ML-KEM
768 1184 2400 1088 32
ML-KEM
—1024 1568 3168 1568 32
2.1.2 ML-DSA

ML-DSA(Module Lattice-based Digital Signature Algorithm)
= CRYSTALS-Dilithium& #ZEslst o3
Module-LWE$} SelfTargetMSIS EAIE 473H] A2 AMg3Ic)
ML-DSAE= ML-KEM#Z} fARF digd F25 7RRICH3].
ML-DSAE= 23 340l Wi 2= 317] Sl olsix JZe
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Table 2. ML-DSA

public key private key signature size
ML-DSA-44 2528 1312 2420
ML-DSA-65 4000 1952 3293
ML-DSA-87 4864 2592 4595
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[l Post-Quantum Authentication and KEM
Schemes in Grid Computing
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Fig. 2. node registration
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12, ML-DSAS 0|83t = 215

Main Server | User Node Supplier Node

authentication request

Gen N(nonce)

2) verify node (pk, sk) = KeyGen

sign(N, sk)

send(supplier.pk)

verification

send(User.pk)

(ssk, ct) =
3) key Encapsulate(User.pk)
exchange
send(ct)

ssk = Decapsulatel(sk, ct)

Fig. 3. authentication and key exchange Protocol
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Table 3. experimental environment

oS Windows, Linux
CPU Intel(R) Core(TM) i7-1260P 2100Mhz
Memory Size 16GB
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Fig. 4, Changes in time required based on the number of
connected nodes
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IV. Conclusions
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